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HVAC SYSTEMS SIMULATED THROUGH OPEN STUDIO
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BUILDING ENERGY SIMULATION

TEDI

Proposed Designed
(Before Renewables)

Conversion Conversion
Factor 1 Factor 1.96

20 kBtu/ft2 39 kBtu/ft2
(62 kWh/m?2) (123 kWh/m?)

20 kBtu/ft2 (62 kWh/m?)
4.4 kBtu/ft2 (14 kWh/m?2)

0.5 1bCO,e/ft2 (2.2 kgCO,/m?)

Solar
Decathlon
Requirement

96 kBtu/ft2
(303 kWh/m?)

Toronto Green
Standard (TGS) Tier 4
Requirements

20.4 kBtu/ft?
(65 kWh/m?2)
4.7 kBtu/ft2
(15 kWh/m?)
0.91 IbCO,e/ft2
(4 kgCO,/m?)

A baseline represents a typical modern
building. (EUI before renewables).

Target EUI is 20 based c

BASELINE

107 EUI
100 Zero Score

BUILDING SUMMARY

TARGET
20 EUI

-

LOCATION Vaughan, ON L4L 1A6

USES Office 33,282 sq.ft (100.0%)
YOUR

RESULTS BASELINE  BUILDING

EUI % Reduction o
: 0%
from Baseline

Zero Score 100

Site EUI

(kBtufite/yr) 107

Source EUI

(kBtufftthyr) Jo

82%

19

20

31
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Lighting
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® Fans
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Lighting Power Densities:
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ANNUAL PRODUCTION
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kBtu/h

600000

400000

200000

0

Electricity Production (on-site) Vs.
Energy Consumption

1,217,031

Annual Solar Production (Kbtu/h)

Roof Top
Carport

Shading
Total

EUI after
Renewables

Production

Production

701,308

Annual Building Consumption
(Kbtu/h)

kBtu

Solar energy generation Vs. Building energy

160,000
140,000
120,000
100,000
80,000
60,000
40,000
20,000
0

January

demand

5 T & ¢
5 2 s 5
>

February

July
August
September
October

November

December

——Solar Production (Kbtu/h) ==TRCA Building Usage (Kbtu/h)

(MWh) (kBtu/hr) Tilt Number of PV Panels Power (kw) Power (Kbtu)
85 290,020 38° 124 70 239 Canadian Solar
252 858,800 0° 400 228 778 Canadian Solar
19 65,481 0° 60 70 239 Solaronix
356 1,217,031
-45.6 -14.5 Net
kwh/m? kBtu/hr ft2 |positive
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SELF SUSTAINING BUILDING- NET-O ENERGY & WATER
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Total potable water
. . FotaliGreywatar I.)en'nand .demand (Kitchan) Rooftop Collection Underground Wells Josalannudl
En gineering (Washroom + Irrigation) | Dishwasher+ showers+ water demand
Washroom Sinks)
392 m3/yr 692 m’/yr 643m3/yr 1,084 m?/yr
Energy Performance 103,555 gal./yr 182,807 gal./yr 169,863 gal./yr 286,363 gal./yr
Filtered using Filter 2 Filtered using Filter 1 Filtered using Filter 2 Filtered using Filter 1

Durability and Table: Potable and non-potable water demand of the building

Resilience
| | 1a: Underground Septic Tank

B 1b: Underground Solid Settlement/Anaerobic Tanks
[ 2: Underground Aerobic Reaction Tanks
[7] 3: Open Aerobic Tanks (Inside Building)
[ 4: Clarifying Basin (Inside Building)

[ 5: Sand Filter

[7] 6: Constructed Wetlands
|| Water collection from roof
B 7a: Underground Cistern

| | 7b: Groundwater Well

[ F1: Filter for potable water
[ F2: Filter for greywater use
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ELEVATED BUILDING STRUCTURE
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GLOBAL WARMING: CRADLE TO GRAVE

Cradle to grave (A1-A4, B4-B5, C1-C4)

kg CO2e/m?

(130-250) B

(370-490) [D)
(490-610) E;

Building Circularity @

Material Recovered 88.7 %

\Virgin
Renewable
Recycled
Reused

Material Returned
Reuse as material
Recycling
Downcycling ¥2*
Use as energy %2

Disposal

113
265 [
105
511

78 %
67.4 %
345 %

0.3 %
64.3 %

09% @
0% <
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GLOBAL WARMING: RESOURCE TYPE

Global Warming kg CO,e- Resource Type

1, 7569 1, 4508 1, 1885

127404

1, 23367 1, 14974 1,12583
0 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000
kg CO,e
W Biogenic Carbon Storage m Glass m Ready-mix Wood
m Installations and systems m Doors & windows W Plastics, membranes & roofing  H Insulation
Gypsum and plaster m Metals B Other resource types

e Biogenic carbon storage value (Mass Timber) = 810,971 kg CO,e (sequestering carbon)

* NET-Zero Energy Building = Zero Operational Carbon = Lifetime NET-Zero Carbon Building
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COST ESTIMATION

Fire Protection, Communication & Site Work,
$24,776.64 Security, $276,196.13 $756,935.16 _

Foundation,
$124,456.50

Living Machine, —  — Concrete,

$1,260,000.00 $5,279.22

\ Wood, Plastics and
Composites,

$984,170.60
HVAC,
$1408,414.18 -

Thermal and Moisture
\

Green wall Protection,
' 1,135,396.77
$77,742.00 / >
Electrical Service & — | Openings,
Distribution, $731,687.00

$269,243.98

Renewables, Finishes,

$487,628.82 $2,345,690.11

* The cost is 10,436,930 USD (251 USD/sq.ft- 316 CAD/sq.ft)
* Including energy efficient strategies, renewables and biophilic components.
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FACULTY ADVISORS

CONSULTANT

Dr. Mark Gorgolewski Hayes Zirnhelt
Professor Instructor
Chair P. Eng, M.BSc

BSc, MSc, Dip Arch, PhD, ARB UK

Paul Dowsett
Program Advisor Council (DAS, Ryerson)
Principal Architect, Sustainable TO
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TEAM ELEVATE

Abi Nareshkumar
B.Arch.Sc,
M.BSc (candidate)

Architecture Lead

Simran Munde
B.Arch.Sc,
M.BSc (candidate)

Building Envelope Lead

Pouriya Jafarpur
B.Sc, M.ASc, M.BSc
(candidate)

Energy Modeling Lead

Farabi Bashar
B.Arch.,
M.BSc (candidate)

Project Manager

Mohammad Fazeli
B.Tech.,
M.BSc (candidate)

Renewable Energy &
HVAC lead
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